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(57)Abstract 

PROBLEM TO BE SOLVED: To realize setting of an operation mode without providing 
exclusive terminals for setting the operation mode and preventing ordinary operation 
during a normal operation of LSI. 

SOLUTION: An output of a tristate buffer 2 is wired to a data bus connecting between 
bidirectional terminals T1 of LSI1 and a memory 3. An output terminal T2 of LSI1 is 
connected to an output enable terminal of the tristate buffer 2. Responding to a mode 
signal fetching request signal S3 generated from a timer 22 in a constant time interval, a 
control means 21 generates a mode register timing signal S2, a fetching request enable 
signal S8 and output control signal of tristate buffer 2. Responding to the mode register 
timing signal S2, a mode register 10 inputs the setting data from a bidirectional buffer 
40. Responding to the fetch signal S11 from a memory access judging means 23 t the 
control means 21 sets the signals S2, S7, S8 in the waiting condition. 
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*. ^4©7>h*y— H2 3 1 4 ©to&fDArtSfiTOfS 
3©D7'J 7 7 ■ 7D 7 72 3 0 3©^«tt)733ffl^/Q 
A'StS^TV^. J64©7> h*y— h 2 3 1 4©tH7J 
§§I^30D7'J77 - 7D7 72 3 0 3©^-^ A 
*S» ; ?Dt:»«SnT , v»*. H3©D7'J 77 • 7P7 
7"2 3 0.3©Mili7J*f/QH ±i£ L/t<fc 3 lC, 0 
4©7>h*y-h23 1 3©X*«^tC»tt$n, 313 
©D7U7.7 - 7D772 3 0 30HJAffl?QttS50 
>7y- K2 3 2 5©-#'©AaWFtC»ttSn*£#- 

[0 0 3 2] Sll©^-7y-h 2 3 2 1, W. 

I©7>h*y-h2 3 11, M§1©D7'J77- 7D7 
72 3 0 1, JB2'<0*7y— h.2 3 2 2. !§2©7>F . 
y-h2 3 1 2 . 31 2 ©D 7 U 7 7 • 7D7 72 3 0 
2, JB3*-i^3S4 07>Fy— H2 3 1 3*S«fctf 2 3 
14, 3S3©D7U7 7- 7P7 72303, 315 ©^* 
7y-F 2 3 2 5, iDitfOA-^y-h 2 3 3 1 © 
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[0 0 3 3] HI 3 WXjtf— Y 2 3 2 3 ©— 7j ©ATjSS 
^fcte^U U-HgsRff'f S 5j5<{**&£n*. 313© 
h 2 3 2 3 Oi^CA^S^tt^ 4 ©D 7 'J <;/ 

7 • 7Dy72 3 0 4CDtt}*SS^QfcgE^$nT^S. 
»3 0t7y- h 2 3 2 3©ttS; , jfs#W:JfS5©7>F7 

- h 2 3 1 5 ©— ^©A^SfTFfcS&lfcStU -t-CDte^O 10 
A*S?C^5(D*7y-h2 3 2 

S^'JIM ^JH¥^I«#S 6 *l*>. Sg5©7 

> F7- h 2 3 i 5 ©aj*«*»ttS6 4 ©D7 u y 7 • 7 

a-yy'2 3 0 4®5 f -5'A*JB ; ?D»=«ilSSn*. ^4 
©D7'J5»y - 7P77*2 3 0 4©{ti^Sg^Q«±fi!iL 
J: 5 1'^ 3 ©;t77- h 2 3 2 3 CA*«fCft«S 
tl-Sxt^lC. I4®*7y- h 2 3 2 4©- Jj<DXt)iffi 

[0 0 3 4] S4®t7y-h2 3 2 4 ©^77© ATjSfS 
^teS*S5©D7U y7 • 7D^72 3 0 5 ©tiJTjSg^Q 20 
"CSSttSnTV**. g4CDt7y- h 2 3 2 4©Jii7jff 
ftt»607>h*y-h2 3 1 6©— ^©ATjSS^Scig 

Stan. ^-oflfi^oA^SHfKtt^^uiJ-f ov&vim 

-§-S 6^#t^$tlTV^«, H6©7>K7-h2 316 
©tH7>{f^«?il5©D7y -;/7- 7D772 3 0 5OT 
-^A^fflfDtMSnS. S5CDD7U77-7D 
y 7 2 3 0 5 ©fll T/SS^Q «±a U tz H 5 tig! 4 ©4"7 
f— h 2 3 2 4©A2)SfS : f trSE«EStl*i*K. Si 7© 
7> K7- h 2 3 1 7 ©— #©A*»-?fc«&tt£ftT^ 
3. 30 
[0035] ^7©7> K7- h 2 3 1 7 ©ffi7&©A* 

*-?tctt, a 0 &*■»■•< ^mms 7 >n-^y- 
h 2 3 3 1 TSteLfcfli^**«ie$n*. -r >A-^y 

— h 2 3 3 1 t^7©7>h*y- h 2 3 1 7 ©;&-£-;£>-£ 

StlSlitliiW ^;Ht-^S 7 fO&^LT, *^iJ'J 
-FSlfrit^S 1 OtDM^fct^fgtbTK. 

[0 0 3 6] |?S7©7>F7*-h2 3 1 7 ©ffi*{S^tt 
Sf?8©7>F7-h2 3 1 8 0D-7i©AA«fif 6® 
si" 7 7— h 2 3 2 6 ©{&£©A7j^K:&8fc$nTV> 40 

Sg8©7>F7*-h2 3 1 8 ©ffi77©A732§m;ilg 
6 0D7'Jy7"- 7D 7 72 3 0 6 ©^MiHTjSffiT/Q 
W^ntV^, Ml 8 ©7 >F7*— V 2 3 1 8©ffi7/ 
fflftt»6 0D7'J y7 • 70772 3 0 6 ©x— :7 A 
*SSHfDfc»«SnTV»S. i6©D7U 7 7 - 707 
7*2 3 0 6 <Dmmiiit>m^/Q\t. ±i£htz£?\Z. % 

8 «D7> Ky- h 2 3 1 8 OAASfffCSlHSn. IB 6 
©D7U77-7D772 3 0 6 © Hi 7338^ Q 13^5© 
:*77*- h 2 3 2 5 Offi*OA*SSHf "CSSttSn* 

tC, **:<J U-FK»«»S 1 OSrUJTjT*. 50 
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[0 0 3 7] -tti^%, %Z<D*7f- h 2 3 2 3, % 
5©7>F7— b 2 3 1 5, g!4©D7'J 7 □ •> 

72 3 0 4, f 4©t77'-f2 3 2 4, ?g6©7>b* 
y-F2 3 16, «5©D7'J77-7D772 3 0 
5, Sg7i3«fcO'g!8©7>F7-h2 3 1 7&J;Z>'2 3 
18, W, 6 ©D 7 'J y 7 • 7 a y 72 3 0 6 , f 5©^" 
77'- F 2 3 2 5 , 43 V 2 3 3 1 © 

Jl/flpRTflW S 6 , &<£ iflfc 0 &*iM 7 JUS-SI S 7 Icjfc 
fLT, **«J 'J-HfiHjflH»S 1 O&tk&LTZ^mt 
LTK. 

[0 0 3 8] HUizEL7cJ:-5{C, S 6 ©t77'- f- 2 3 2 
6©2 0©A77S^tC«, S§3:fe<fcD*fg7©7>F7- 
h 2 3 1 3*5«fctf 2 3 1 7 ©ffiaa^tfflH&Sn*. IS 

6 ©4-77*- h 2 3 2 6©m7J«^ttJ K7U »;7-7 
D772 34 1 © J A7/Sg^i^7©^-7y-h 2 3 2 
7©— #©A:&W?fcifctt£ftTt/>*. JK7U77- 
7U772 3 4 l©KA:"J»^fctt*^ytt*Pa3 0 

(HI) frS^'JlM 7;N$7ff'fS 1 4*»«i(SStl 
J K7'J y 7 - 7Dy72 3 4 1 OiUAIf QBJfr 

7 ©477- h 2 3 2 7 Offi^OATJJS^ CSS«*nT 

^7 ©4-77— F 2 3 2 7©ffi7jfi'tttS&r>&#. 

»»2i (Eii) tctt,^$n^„ 

[0 0 3 9] £7c, iaifci^lC. »5 ©4-7^- F 
2 3 2 5©2C>©A73^t«, Jfl 3 i5 J: y*Sf 6 © D 7 
0 77-70772 3 0 3 *3«kU*2 3 0 6*5^^ 
FSgllifS'f S 9i5J;Z>*;*^D U-KjBiMH9 
SlOWi^Sns. f 5©^77'-h 2 3 2 5«^ ; e 
U7-f h®iij{f-^S 9 i/?U U-Kfi»«^S 1 0<h 

•T-5. ;:T, -f >/\*— ^7- h 2 3 3 1 t^3*3J:ZJ* 
^7©7>H7— h2 3 1 3i5i:^2 3 1 7i©^t» 

<• 

[0 0 4 0] E5 7iMiai OfC^T^'fA^^- 

ht*RiUT**'fl|C«4LS I l©Slff(COUTiJiHJ 
fa. 

[0 0 4 1] *«0(C, H5*#liBbT. a#®^ i EU"7 
-Y h-y--r^;U©»f^lCOUTi5'^-r-5. y77A^^ 

«ff»2 3Trtt. /^'JM F5*i'JS4*, P<^U 
7 5? -fe A © S *P ^ n y i7 t * ^ ^ 1 J ^ □ v £ M C K T 

XPl^a52 3 F*3©S2©D7'Jy7- 7P772 3 0 2 
©IfiTJ^D^SaiTj^tl-Sffl^S 4 2 (MA) 
*. :©«fS4 2H y ; EU^-1'^;H 4 F"5J{f^S 6# 
»fe"T**T, ^ ; E , J7^-fe7^a52 3^©^2©D 
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7>Jy7° ■ 7Uy7°2 3 0 2T«Sf§tl5. 

[o o 4 2] t^v-y-^f juftajm-^s 6 tt^v 

h®lMD9lt m^S 4 2 ftA^EU^Dy^MCK 
T^«DiC "1" ft1t>:7>b7c^D^CDIHJ.& tl fr<=> 
^^rU^D^^MCKcri i (T) ^coy?;i/Xi:LT 

fg£-f s. * u tM 0 ;WFirffln» se&t^vzny 

? M C KTf > ^1/ b 1 2 T * ^ U 5 -f KB#« 

•SfS 4, *3<fctf{t#S 4 1 . S4 2«Ii$n5. 

[0 0 4 3] -73, pt^EU 9-Y FigtMf^S 9 ftgttfc 
;* « 'J $OTBB 3 0H ^^E U ftlflfflurr* *fr7 F>* 

• X^D-^RAS, JiJZHUX • 7.bP-^*CAS, 
»&#-f*— ^|/WE$4j*L, T^-fe^ftfTft 
•5. ^A'y7 7 4 0«tt5^[Rlt7iD, ^ 

[0 0 4 4] Sfc, SlDai&^r-fefi-^S 1 ltt«*S4 
2 tmtf"( S:>?t0 Tfg£b. ^^E'J^JPBBS 0^ 

i7MCKT-it>^tl>^ t3 ST, ^^J7iP 
-tXPf?gB2 3rtOJK7 l J>^v7P7^2 3 4 1T 

[0 0 4 5] JfcC. 0 6ft#8gbT, ii^cD^^E'JU- 

-f>WiB«K, yXfA)5^^^U U-H»*«#S 
5j&«$6£bfcB3. r ^ ; EU7^-feXP^g|5 2 3Ttt, ^^E 
V 'J-FBSftff-Sf-S 4ft;*^U£D^MCKT!iWfb 

852 3^5©D7U y/- 7D772 3 0 5 CDJBTj 
387" D S ffi* 2*1-5 ff#S 5 2 (04) TfeS. £ CD 

m * S5 2H * ^e y -tM i> Mttm^ s 6 *«»*-r * 

ST. *&)7l7-t7>mtfB2 3rtCD^5CDD7'J j7" 

• 7D77"2 3 0 5-C«J#Stl4. 

[0 0 4 6] ^"JIM ^;HlFRlflH»S 6 t^tuu- 
KgllflfD'l 0«, {f#S 5 ^^tU^Dy^MC 
KTftlatC "1" ^>7J1/L^D 7 tl 
S^^E'J^Dy^MCKWljSJOi (T) #CDA*;UXi:b 
Tfg£-T3„ ^UIM^UIf^Jfl^S 6Sr^ ; EU5'D 
y £ M C KTtf- > b fcR$,& 1 2 WtU'J-H Bsfc 
m-^S 5, i3ct^{S#S 5 1 , S5 2li»^Sn5.. 

[0 0 4 7] — 73, ^^'J'J-KMfSlOW 

* • 7hD-7RAS v JiJ7 FUX ■ 7>hD-7*CA 
S . »JA*< y;i/W E ft £j* U' ' * * U 7 * -fc X ft 
fr&3. COIjf. .jSS(7jl6}Au/7 7'4 0 teATJTj-fttfco 
TViSCOT, ;*^EU 3^e>ffi73ShSU— Fr-^B^ 
-HI/'^l 0coA*x-^S 1 tl3.2>. bjS>bfc# 
<=>, 't-Fl/yW^ 5>^fi#S 2#S8 

4LTH6U©t, t-Hl^^^l OtcttA^x— $ [ 

[0 0 4 8] Sfc, «0a*»"6*«S 1 ltt«4s'5 
2 5>^t0 T?8£b, >i*ij«fp»3 0*V 
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D«/^MCKTU->7 p ;i/t4^t3 ST, ^UTi? 
•fe7>ii^g)$2 aflOJK7'Jy7- 7Dy72 3 4 IT 

[0 0 4 9] jfefc, 0 7ft#H8LT, t-HfltW!)ii' 

❖■tK^^^bfcfcj&tc^^EU ^< mm 

^>yiW2 3tt, *-fT2 2*i%frbfc ; E-Hft 
^*0ii*B*S 3ft*^U ^Dy^MCKTraJfiflsb 
10 T, Wwft'tl T'i§S 3 2^n. g§S3 2^4 
J**tlfc^tl T, IDMt'SffSl l«-f>7 

«t-3Tit>7 r ;i'Sti, p$j& t2 Ti&D&^-tM' i7)i>gm 
S 7, ^9&*g*WFpJ{i#S 8*i^$ns.. 

[0 0 5 0] ® 0 &*U--f 2? JHS-*§- S 7 tt, q£- F*B^ 
BlOii^'f 5>i) r #J»88 2 lrtOJK7'j y^ - 70 
<V^2 14 IT*. /EU^D77MCK051ffl (5 
T) ft-«#$*l. UtDii^S^KpHI^S 8tt** »J ^ 
□ 7fMCKOlS)IS"(T) &<D/VU7>£13iZ. flSt'Oii 
20 *S*«F^r«'^S 8ft^ ; EU^nyi7MCKT-y->7' l J 
^bfcEPj* t3 T*-'FfllTO»3a*»^fll#S 3, 

&£zsm^s 3 1 , s 3 2 i»^n?>. 
[0051] sfc, *Da*B*M : Biffi#s8ft-y->^ 

;i/bfc^t-3 Ji>f>, Xt'Ji'Dy ^MCKCD3^» 

( 3 T) ^CD/tJl/7>^ h 7-fXf- h A* -7 7 r 2 COtB* 
Mliflr*T2 iLT^JftlS. 2 etc, St0ii*-B* 
ffFnTft^f S8iD ; E-Kl/yX^i"f5> S 2 ft 

I$2ntzm& t4 Ttt, h5-f*7— Hb77 2BUl 
30 7J«!ffit>5: ? T^-5fc*. jRTjlRlSg^T 1 iC^fbT^E- 
K»Sfll#S 1 3^A*$n, ^E-h*l->*X^l 0CDA 
TJx-^S 1 tbTliOjiStlS. 
[0 0 5 2] -7?, t-FflWttbiiJWfiRS 3t>m± 

2 3 ft IC*5 V^T P* -=E U ^ □ >^ ^ M C K T|W] W 2 tl«# 4 

^■y--r^;i^m*s 7*w>7^7^ 7*fca4*T. >^e 

40 U-^-i ^M^m-^S 6. p<^EU 7-f hjgWff-^S 9, 

[0 0 5 3] ^IC, 08ft#BgbT. ^E-FfflMMfcBiS 

0«-&0»^k:.OV»TIJiWr*. Ei7IC^b7 u c^ ; E , J7 
< HJ-^i'JU3&tf*t3«'&tm«K. ^^EU U- FB*« 
fS5 ft*^U£Oy ^MCKTISJJSHfcLTff^S 5 2 

so [0054] pa-rst, =E-Ffln»*ba*^ •fs>. 
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i/mmm 2 3 «, 94 v 2 2 ^f5Ltt- k^js 0 

&*K*S 3***y*Oy£MCKTHJllHfcLT. B# 
jA t 1 Tffi#S 3 2 ££/&-r3. ffl-^S 3 2/&<£j5£$ft 
fcWjfttl T, ^0&#-#-£«^S 1 1 tt-f >7i7T--< 
z7fo<DT, m^rS 3 2 tt^'J £ JMCKKioT 

[0 0 5 5] »»3i&*lM*;i/{t-SS 7tt, ^E-HflHS 
St^ii^-^-r 5 >i7*$lJtfllgB2 lrtOJK7U77'- 7D 
7^2 1 4 IT, >t'J^D-^MCK©5Sffl (5 10 
T) ##J#3tl, WOii^B^BF^Tfll^S 8tt**:'J£ 
O.yi'MCK© 1 MM (T) 

[0 0 5 6] mOii^-S^fFBJis^S B^^^)t7U^> 
*7UCK-W>7V >ifL1tt%j& t3 T^E-KflHIflfcB 
i&*B#fll ^ S 3 . &£Zfm^ S 3 1 . S 3 2 

na. 

[0 0 5 7] 5l9&*»#fFpJ«#S 8 ^•y->7 P 

(3T) ^•OAJUX^h^'TXx— Wb7 7 2<75ffi?J 
Sl»ffifT2 itT4^Sn5. 20 
trsHf-^S 8 <fc O^E— Kl^^X^^-f 5 >^«#S 2$ 

j£2ti;tl$,& t4 Tte. h7-f7f- 7 7 2ittH 

HlS^m^-S 1 3a»A*3tl, ^-YVVX9 1 0OA 

[0 0 5 8] —75, ^E— F«#l!lDi&*S#S 3tfi«£ 

■j tM ^ ;wf pin S6, /tuu - Kigidm-^ s 1 
o, ®oji*.^*.ff^s i la^isa nr. ^iiLT 

[0 0 5 9] H9S#SBl/T, ^ * U 5 -f h 1M 

[0 0 6 0] *^E'J 5< hK#flH»S 4«, 

H 5 Sr#B8 b TBI K L fc iifllfft t W * K S W# W 6 n 
•5. 

[0 0 6 1] -75, ^-Hfc^RDii^BJRflMtS 3 
tt, .t-HBWDa*^'f 5 >{/mWW2 ltC&^T 
^^'J^Oy^MCKT^tSniitS 3 2£& 
a. d©R#, iRt)ii*-^f^fI#S 1 11fiTi7'r><Zf\Zts. 

OiO^^U7-t MM ^;Uj&^7-T-5 50 
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jt, BtDa*tM£JHH»s 7, «0&*K#ttiirffi 

*S8B4SSnf, a^ibT^-Kffi^BtOji^U- 
-f 2)Vt>m-OZ.t.\Ztt%. 

[0 0 6 2] ifefC, IlOifMLT. ^^'J'J-K-y- 
-f 2? ;i,tf«$S£ b & K * - H If 0 &*tK 2? ;ptft# 

-Dm&<OWift\Z-O^TmW-$-%. **'J 'J- Kfi#«# 

B&fi# S 3 LtztTZ. 
[0 0 6 3] B9*#SBbTIftWbJfc, 

vy-r b-v--(i7)uz£-oTft-om-£i£mm\z, ms3 

2/5^0jA^.#^ffi^S 1 1 \zjzr>~r*X#2tl2>ittb 

[0 0 6 4] ffctoS. >tU U-h*B*«#S 5«, 
H6*#JBbTlttWb*:ailfft^tra«teSft#^6n 

[0 0 6 5] -73, =E- K«^Bl»3 S 3 

^t'JfDyi'MCKTWaftSnTOTS 3 2 £fc 
a. n©B#, 5lt)ii*W6«^S 1 \W72J-4Zf\Zl2. 
•oT^Zttsb, IDM^ffl^S 1 1*W>7^7 L -C 
:7*f;i&a£T, OSQ^'J^-r htM^tfttTT* 
£T, StO^it-f i7;i/ffi#S 7, Bt«5&*B#flF*r« 

[0 0 6 6] Eil±©ll:LT, ^-r-7 2 2fcK3tbfcffl 
;^<S?^b, LSI©I«W5Ctft<- ttfP 
[0 0 6 7] 

[*W©3i**] &,±W^fz^o\Z. *^B^{Cj;tl«, b 
S I*l>SSth5'f^f-h;ty77tR». Z<Dhy-T 

-f-fr-Kttttb. b s I rtgPT-^r^WpTid^t- 

FJ&D&^M^l^fg^-fcf-T, h7^7,r-hA7 
7 70-f^-7;^$)l3LT^2>©T, bSICOM^li 

^fc, L S I (DWltt*- F&fem^&MJj 

[mi] *«w©-*ifij»»K:ffa^-H«#«i»3a* 

«ffiO*LS I ©F*=ia5^^*-r7 r P<y^EIT*a„ 
[0 2] H 1 CSt&t-FflWDiiWIit)* L S 
I £^©Jia0S§££^-f :7*o<;/:>7EJT&-5. 

ti3] mnm&m* <D*t- f m^i&K) ? 
[05] mnmmmvt^v?^ vmfs^ 9)v<Dm& 
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[07] =E- HflHM!lDi&*K:J:.D* i E'J 5-f K*#-3 

'So 

[09] ^t'J?^ KkiQ^-h'fflfSiOji*^ 
[Ml 0 ] ^ U 'J — 0 0 
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#F,§¥ 1 1 - 2 7 3 3 8 0 
16 ■ 



[«F#©i^HJ] 

1 t-KOTSOaiWI^LSI 
3 

10 Hl/v'T.^ 

2 0 t-l«flt#8Da*« 

2i ^-hMS^ffio^^-^-rsv 

2 2 

2 3 ^'jy^-fe^WHfrfflS 

3 0 ^'JMPfiB 

4 0 MJSfart 777 



[0 2] 




[03] 



23»>6> 



22*>& 




21 F«#aya*s-f s >*vm* 
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i&mW- 1 1 - 2 7 3 3 8 0 



[14] 



2i *-e> 




im 5] [E!6] 




( 12 ) 



[H7] 



OftfflW- 1 1 - 2 7 3 3 8 0 



[08] 




( 13 ) 



&mW-l 1 - 2 7 3 3 8 0 



(so int. ci. s msm^ F I 

H0 3K 19/0175 H0 3K 19/00 101 J 



ff ; p 



